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0 Solid state imaging device including monitoring pixel. 



@ A solid state imaging device includes a plurality 
of picture photosensitive pixels (pixel trains Pi -Pn) 
for generating signal charges corresponding to an 
incident light amount, a shift gate (12) and a charge 
coupled device (CCD) register (13) for sequentially 
transferring the signal charges outputted from the 
picture photosensitive pixels, and a monitor pho- 
tosensitive pixel (11) for generating signal charges in 
proportion to a mean value of the incident light 
amount of a predetermined number of the picture 



photosensitive pixels. The device further Includes a 
single output circuit for converting both signal 
charges, one of which are generated in the picture 
photosensitive pixels and transferred through the 
shift gate and CCD register, and the other of which 
are generated in the monitor photosensitive pixels, 
into an output signal, thereby providing the solid 
state imaging device capable of accurately measur- 
ing a mean value of the signal charges of the picture 
photosensitive pixels. 



00 



CD 
CO 



Vagc 




CL 
O 
O 

■p 



ui 



FIG.2 



<I> 



Rank Xerox (UK) Business Services 
<3 10/3 09/3 3 41 



1 



EP 0 660 598 A1 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to a solid state 
imaging device including a photosensitive pixel for 
monitoring, and applicable to an automatic focusing 
device for a camera and the like. 

A charge coupled device (CCD) image sensor 
has been well known as a solid state imaging 
device. There has been also well known a CCD 
image sensor including a photosensitive pixel for 
monitoring, which is applicable to the sensor used 
in an automatic focusing device of the camera and 
like, in order to control a storage time of a signal 
charge in each photosensitive pixel (for a picture) 
and a gain of an output circuit which converts the 
signal charge into an output signal, 

FIG. 1 is a plane view schematically showing 
an example of a conventional CCD image sensor. 
In FIG. 1 a plurality of photosensitive pixels for a 
picture are arranged in a matrix shape on a semi- 
conductor siihsfratn (not shown) so as to form a 
plurality of pixni tramf Pi through Pn- A photosen- 
sitive pixel 1 lof a monitor generates signal 
charges in p'oporton to a mean value of an in- 
cident light amount of the photosensitive pixels for 
a picture. 

The signal charges generated in the photosen- 
sitive pixel 1 tof a monitor are outputted as a signal 
Vagc through an output buffer 2 so as to supply to 
a control circuit {not shown) externally provided. 
The control circutt opens a shift gate 3 at each 
time when t^c supplied signal Vagc reaches a 
predetermirxxJ threshold value, so as to transfer 
the signal char;jes to a charge coupled device 
(CCD) register 4 Each of the signal charges trans- 
ferred into tt>c CCD register 4 are converted into an 
output signal m an output circuit 5 so as to be 
externally outputioc Here, the output circuit 5 com- 
prises an output Duffer 6, a voltage amplifying 
circuit 7, anc a clamp circuit 8. The voltage am- 
plifying circuit 7 c^"angos over a gain according to 
an instruction from tnc control circuit when the 
signal Vagc »s ki-ss than the threshold value, for 
example. tx?cause an incident light amount is little. 
Furthermore, the damp circuit 8 causes the output 
signal of the output circuit 5 to be within an input 
range of an analog digital (A/D) converter provided 
in the latter stage, in which the lower and upper 
most values are set by the control circuit. 

In this manner, in the CCD image sensor as 
shown in FIG. 1 , the monitor photosensitive Pixel 1 
is provided as means for measuring the mean 
value of the signal charges of each picture pho- 
tosensitive pixel constituting the pixel trains Pi-Pn- 

However, since the conventional CCD image 
sensor includes the output circuit 5 having the 
output signal of the output buffer 2 and the output 
signal Vagc which have different voltage gain and 



off-set voltage, the monitor photosensitive pixel 1 
has a very bad accuracy as the measuring means 
for the mean value as described above. 

Therefore, the CCD image sensor as shown in 

5 FIG. 1 also has the bad accuracy at the time when 
the threshold value is determined at opening the 
shift gate 3. Accordingly, such the CCD image 
sensor can not set the optimum threshold value 
corresponding to the incident light amount. 

10 Furthermore, since the accuracy of the output 

signal Vagc is wrong, it is impossible to set the 
optimum values of the gain of the voltage am- 
plifying circuit 7 and the upper and lower most 
values of the clamp circuit 8 by using the output 

75 signal Vagc- Therefore, it has been general to set 
the gain of the voltage amplifying circuit 7 and the 
upper and lower most values of the clamp circuit 8 
to be the optimum value by using as a reference 
value the signal charges which are generated in a 

20 shaded, pixel provided at the head of the pixel 
trains Pi-Pn and which is a sinal pixel when the 
incident light amount is zero. 

However, in the method of using the signal 
charges of such the shaded pixel, since the lowest 

25 level is used as the reference level without the 
means level, it is impossible to sufficiently and 
accurately set the gain of the voltage amplifying 
circuit 7 and the upper and lower most values of 
the clamp circuit 8. Such a fault becomes obvious 

30 according to the case where the contrast is small in 
the incident light amount of the pixel trains Pi-Pn- 

SUMMARY OF THE INVENTION 

35 In view of the above-mentioned fault of the 

prior art, an object of the present Invention is to 
provide a solid state imaging device capable of 
accurately measuring a mean value of signal 
charges in each of photosensitive pixels for a pic- 

40 ture. 

In order to achieve the above object, the solid 
state imaging device according to the present in- 
vention includes a plurality of picture photosen- 
sitive pixels for generating first signal charges cor- 

45 responding to an incident light amount, signal 
charge transfer means for transferring in order the 
first signal charges outputted from the picture pho- 
tosensitive pixels, and a monitor photosensitive pix- 
els for generating second signal charges in propor- 

50 tion to the means value of the incident light amount 
of the picture photosensitive pixels having a pre- 
determined number, in which the solid state imag- 
ing device comprises output means for converting 
both of the first and second signal charges into first 

55 and second output signals, in which the first signal 
charges are generated in the picture photosensitive 
pixels and transferred by the signal charge transfer 
means, and the second signal charges are gen- 
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erated in the monitor photosensitive pixels. 

As an aspect of the present invention, the solid 
state imaging device is desired to further comprise 
a clamp circuit which is provided in the output 
means -for clamping the output signal which is 
generated by converting the first signal charges 
transferred from the signal charge transfer means, 
and a control circuit for setting an upper limit or 
low limit voltage of the clamp circuit on the basis of 
the output signal w^hich is generated by converting 
the second signal charges of the monitor photosen- 
sitive pixels by the output means. 

As a second aspect of the present invention, 
the solid state imaging device is desired to further 
comprise an amplifying circuit for amplifying the 
output signal which is converted from the first 
signal charges transferred from the signal charge 
transfer means, and a control circuit for setting a 
gain of the amplifying circuit on the basis of the 
output-signal which is converted from the second 
signal charges outputted from the monitor pho- 
tosensitive pixels. 

By the above construction, since the voltage 
gain and the off-set voltage of the first and second 
signal charges are caused to be equal to each 
other by the same output means which outputs the 
first signal charges generated in the picture pho- 
tosensitive pixels and the second signal charges 
generated in the monitor photosensitive pixels, it is 
possible to accurately measure the means value of 
the first signal charges of the picture photosensitive 
pixels. 

Furthermore, since it is possible to accurately 
measure the mean value of the first signal charges 
of the picture photosensitive pixels in the above 
way, the optimum value can accurately be set with 
respect to the gain of the voltage amplifying circuit 
and the upper limit and low limit values of the 
clamp circuit by using the mean value. 

As described above, the solid state imaging 
device according to the present invention can ac- 
curately measure the mean value of the signal 
charges of the picture photosensitive pixels. 

Accordingly, it Js possible to precisely set the 
optimum value with respect to the gain of the 
voltage amplifying circuit and the upper limit and 
low limit values of the clamp circuit both provided 
in the output circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a block diagram schematically showing 
a constitution of the conventional solid state 
imaging device; 

FIG. 2 is a block diagram schematically showing 
a constitution of a solid state imaging device 
according to a first embodiment of the present 



invention; 

FIG. 3 is a graph showing a change with lapse 
of time in a output signal of an output circuit 
shown in FIG. 2; 

5 FIG. 4 is a circuit diagram showing an output 

circuit according to a second embodiment of the 
present invention as a detailed circuitry of the 
output circuit of the solid state imaging device 
according to the first embodiment; 

10 FIG. 5 is a graph showing a change of the 
output signals of the output circuit shown In FIG. 
4; 

FIG. 6 is a graph showing an input/output rela- 
tionship for explaining an operating point of an 
75 output buffer in the output circuit shown in FIG. 
4; 

FIG. 7 is a circuit diagram showing an output 
circuit according to a third embodiment of the 
present invention including a different and de- 
20 tailed constitution; 

FIG. 8 is a graph showing an input/output rela- 
tionship for explaining an operating point of an 
output buffer in the output circuit shown in FIG. 
7; 

25 FIG. 9 is a block diagram showing a solid state 
imaging device according to a fourth embodi- 
ment of the present invention; 
FIG. 10 is a block diagram showing a solid state 
imaging device according to a fifth embodiment 

30 of the present invention; 

FIG. 11 is a block diagram showing a solid state 
imaging device according to a sixth embodiment 
of the present invention; 

FIG. 12 is a circuit diagram showing a solid 

35 State imaging device according to a seventh 
embodiment of the present invention; 
FIG. 13 is a circuit diagram showing a solid 
state imaging device according to an eighth 
embodiment of the present invention; 

40 FIG. 14 is a block diagram showing a solid state 
imaging device according to a ninth embodi- 
ment of the present invention; 
FIG. 15 is a block diagram showing a solid state 
imaging device according to a tenth embodi- 

45 ment of the present invention; 

FIG. 16 is a block diagram showing a solid state 
imaging device according to eleventh embodi- 
ment of the present invention; and 
FIG. 17 is a graph showing a change with lapse 

50 of time in an output signal of an output circuit 
shown in FIG. 16. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 

There will be described in detail a solid state 
imaging device by using a CCD image sensor as 
an example according to preferred embodiments of 
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the present invention in reference witli the attached 
drawings. 

FIG. 2 shows a btocl< diagram schematically 
showing a constitution of a CCD image sensor 
according to a first embodiment of the present 
invention. 

In FIG. 2, a plurality of picture photosensitive 
pixels are arranged in a matrix shape on a semi- 
conductor substrate (not shown, in which each line 
of the picture photosensitive pixels forms pixel 
trains Pi -Pn- Here, signal charges occurring in each 
picture photosensitive pixel can be transferred to 
the direction for a shift gate 12. 

Monitor photosensitive pixel 11 is arranged 
along two sides of a region in which the pixel trains 
Pi-Pn are arranged as shown in FIG. 2, so as to 
generate signal charges in proportion to a mean 
value of an incident light amount of these picture 
photosensitive pixels. 

A shift gate 12 comprises a portion which 
transfers the signal charges from the pixel trains 
Pi-Pn to the CCD register 13, and a portion which 
transfers the signal charges from the monitor pho- 
tosensitive pixel 11. Opening and closing of the 
shift gate 12 are controlled by a control circuit 18 
which will be mentioned later. 

The CCD register 13 takes into the signal 
charges occurring in the pixel trains Pi-Pn from the 
shift register 12 as a parallel signal so as to convert 
the parallel signal into a serial signal, thereby out- 
putting the digital signal to an output circuit 14 
which will be mentioned later. When the signal 
charges occurring in the monitor photosensitive 
pixel 11 are taken by the shift gate 12, the signal 
charges are transferred to the output circuit 14 as 
they are. 

The output circuit 14 comprises an output buff- 
er 15, a voltage amplifying circuit 16, and a clamp- 
ing circuit 17, which are the same constitution as 
the conventional CCD image sensor. 

A control circuit 18 takes in order an output 
signal Vagc which is obtained by converting in the 
output circuit 14 the signal charges occurring in the 
monitor photosensitive pixel 11. At each time when 
an integral value of the signal Vagc reaches to a 
predetermined threshold value, any gate of the shift 
gate 12 is opened for transferring the signal 
charges occurring in the corresponding pixel in the 
picture photosensitive pixels Pi-Pn to the CCD reg- 
ister 1 3. Furthermore, the control circuit 1 8 
changes over the gain in the voltage amplifying 
circuit 16 corresponding to a value of the signal 
Vagc- Moreover, the circuit 18 changes over the 
upper limit or low limit value of the clamping circuit 
17 corresponding to the value of the signal Vagc- 

Next, there will be described operation of the 
CCD image sensor shown in FIG. 2 in accordance 
with FIG. 3 which is a graph showing a change with 



lapse of time of a voltage level in an output signal 
of the output circuit 14. 

First, the control circuit 18 opens a gate cor- 
responding to the monitor photosensitive pixel 11 

5 in the shift gate 12. By this, the signal charges 
occurring in the monitor photosensitive pixel 11 are 
transferred by the CCD register 13 into the output 
circuit 14 in which the signal charges are converted 
into the output signal Vagc- The signal Vagc 'S 

10 supplied to the control circuit 18 in which the value 
of the signal Vagc accurately corresponds to the 
mean value of the signal charges of the picture 
photosensitive pixels constituting the pixel trains 

Pl-Pn. 

75 The control circuit 18 uses the inputted signal 

Vagc anddetermines the threshold value for open- 
ing and closing the shift gate 12, the gain of the 
voltage amplifying circuit 18, and the upper limit 
and low limit values of the clamp in the clamping 

20 circuit 17 during a time Ti . 

Here, the gain of the voltage amplifying circuit 
16 is controlled by comparing the signal Vagc with 
a plurality of judge levels (represented here as Vi , 
V2, ...) in order. For example, the gain may be set 

25 to the different values when Vi > Vagc > V2, or 
when V2 > Vagc > V3. In the first embodiment, 
since the signal Vagc is clamped by the clamping 
circuit 17, it is possible to easily set the judge 
levels from the upper or low limit value of a clamp- 

30 ing. 

Furthermore, the upper and law limit values of 
a clamp in the clamping circuit 17 are determined 
along the standard of the signal Vagc- Accordingly; 
since the value of the signal Vagc precisely cor- 

35 responds to the mean value of the signal charges 
of the Picture photosensitive pixels as has been 
described, it is unnecessary to determine the upper 
and low limit values of the clamp by using as the 
standard the signal charges which are generated in 

40 the shaded pixels. Therefore, in the first embodi- 
ment, since it is easy to set the optimum value with 
respect to the upper and low limit values, a high 
quality picture signal can be obtained even though 
there is a case where a contrast is small with 

45 respect to each signal charge in the picture pho- 
tosensitive pixels. 

Furthermore, the threshold value for opening 
and closing the shift gate 12 is determined by an 
integral result of the signal Vagc supplied during 

50 the time Ti- 

When the threshold value is determined, the 
control circuit 18 continuously inputs the signal 
Vagc and integrates the inputted signal Vagc- When 
the integral result reaches to the threshold value, 

55 the circuit 18 closes the gate corresponding to the 
monitor photosensitive pixel 11 in the shift gate 12, 
and opens the gate corresponding to the picture 
photosensitive pixel trains Pi-Pn- By this, the signal 
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charges occurring in the picture photosensitive pix- 
els are transferred to the CCD register 13 in which 
the charges are converted fronn a parallel signal 
into a serial signal so as to sequentially input into 
the output circuit 14. These signal charges are 
converted into voltage signals by an output buffer 
15, which are amplified in the voltage amplifying 
circuit 16. The clamping circuit 17 clamps the 
amplified voltage signals so as to be outputted to 
an analog/digital converter (not shown) as the next 
stage. 

In this manner, in the CCD image sensor ac- 
cording to the first embodiment, the single output 
circuit 14 converts the first signal charges occur- 
ring in the pixel trains Pi-Pn and the second signal 
charges occurring in the monitor photosensitive 
pixel 11 into the output signal to be outputted. 
Accordingly, since the voltage gain and the off-set 
are the same in these signal charges,- it is possible 
to improve the accuracy of the mean value of the 
signal charges of the picture photosensitive pixels 
measured by the monitor photosensitive pixel 1 1 . 

Therefore, it is possible for the first embodi- 
ment to precisely set the optimum value with re- 
spect to the gain of the voltage amplifying circuit 
16 and the upper and low limit values of the 
clamping circuit 17. 

In the first embodiment, even though there has 
been described the monitor photosensitive pixel 
which is arranged along two sides of the region in 
which the pixels Pi-Pp are arranged, the present 
invention is not limited in such a configuration. For 
example, the monitor photosensitive pixel may be 
arranged along one side of the region in which the 
pixels Pi-Pn are arranged in the same manner of 
the conventional CCD image sensor (see, FIG. 1). 

Furthermore, even though the first embodiment 
adopts the configuration in which the shift register 
12 and the CCD register 13 transfer the signal 
charges occurring in the monitor photosensitive 
pixel 11 into the output circuit 14, the present 
invention may comprise other means fir transferring 
the signal charges into the output circuit 14. 

Moreover, even though the first embodiment 
comprises only one monitor photosensitive pixel, 
another monitor photosensitive pixel and output 
buffer may be provided in addition to the pixel 11 
and output buffer 1 5. 

In the solid state imaging device according to 
the first embodiment shown in FIG. 2, if the output 
circuit 14 is described in detail, there is an output 
circuit 20 according to a second embodiment 
shown in FIG. 4. 

In FIG. 4, components attached by the same 
numerals in FIG. 2 are the same components in, 
the solid state imaging device according to the first 
embodiment. The CCD register 13 comprises an 
N-channel metal oxide semiconductor (MOS) tran- 



sistor 131, and a capacitor 132, in which a signal 
Vi is detected from a junction point between a 
drain of the transistor 131 and the capacitor 132. 
Furthermore, a control potential C^ is detected 
5 from an electrode of the CCD register 13, and a 
control potential Ci is supplied to a gate of the 
MOS transistor 131. 

The output buffer 15 comprises an N-channel 
MOS transistor 151 having a gate to which the 
10 signal Vi is supplied, and an N-MOS transistor 152 
as a constant current source which is connected in 
series with the transistor 151. A potential of a 
junction point between the transistors 151 and 152 
is stored in a capacitor 161 in the voltage amplifier 

15 circuit 16. 

The voltage amplifier circuit 16 comprises the 
capacitor 161. and N-MOS transistors 162-164, and 
has a characteristic in which an output operating 
point of the voltage amplifier circuit 16 is deter- 

20 mined by a junction voltage V20 between a drain- 
gate of the transistors 162 and 164 and the capaci- 
tor 161 and a junction potential V2 between a 
source of the transistor 1 62 and a Junction point of 
the transistors 163 and 164, as shown in FIG. 6. 

25 The control potential O2 is supplied to a gate of the 
transistor 162. 

The clamping circuit 17 comprises a capacitor 
171 and transistors 172-174, in which the capacitor 
171 stores a junction potential V2 of the voltage 

30 amplifier circuit 16. A control potential C3 is sup- 
plied to a gate of the transistor 172, and a source 
of the transistor 172 is connected to a reference 
potential Vref. A potential of a junction point be- 
tween the capacitor 171 and a drain of the transis- 

35 tor 172 is supplied to a gate of the transistor 173. 
and a potential V3 of a junction point between a 
drain of the transistor 173 and a source of the 
transistor 174 as a constant current source is sup- 
plied to a control circuit 1 8 as the signal Vagc- 

40 A potential of each portion in FIG. 4 can be 

shown in a timing chart of FIG. 5, in which an 
output potential Vi , V2 and V3 of the output buffer 
15, voltage amplifying circuit 16 and clamping cir- 
cuit 17 respectively have a wave form shown in 

45 FIG. 5. Control potentials C1-C4 respectivehave 
timings shown in FIG. 5. In this manner, the mean 
value is clamped. 

Next, using FIGS. 7 and 8, there is described a 
solid state imaging device according to a third 

50 embodiment of the present invention. FIG. 7 shows 
an output circuit 30 as a modified example of the 
output circuit 20 shown in FIG. 4. The output circuit 
30 includes a voltage amplifying circuit 16A com- 
prising transistors 165 and 169 both gates of which 

55 gains Gi and G2 are supplied in the manner that 
signal levels "H" and "L" are alternatively changed 
over, in the place of the voltage amplifying circuit 
16 as shown in FIG. 4. 
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An output operating point of tine voltage am- 
plifying circuit 16A is shown in FIG. 8, and also a 
relationship between an output potential V'2 and 
input potential V20 of the voltage amplifying circuit 
16A is shown in FIG. 8. 

FIG. 9 shows a solid state imaging device 
according to a fourth embodiment of the present 
invention. The solid state imaging device according 
to the fourth embodiment supplies an output of the 
monitor photosensitive pixel 11 A through a switch 
25 to the output buffer 15, and measures a mean 
value of signal charges of each picture photosen- 
sitive pixel by detecting the output of the pixel 11 A. 
Since other constitutions are the same as the pre- 
vious embodiments, duplicated description will be 
omitted. 

FIG. 10 shows a solid state imaging device 
according to a fifth embodiment of the present 
invention. In the solid state imaging device accord- 
ing to the fifth embodiment, an output buffer 35 for 
the monitor photosensitive pixel 11A is provided in 
parallel with the output buffer 15 for the picture 
photosensitive pixels Pi-Pn- Since other constitu- 
tions are the same as the previous embodiments, 
duplicated description will be omitted. 

FIG. 11 shows a solid state imaging device 
according to a sixth embodiment, and Is a modified 
example of the first embodiment shown in FIG. 2. 
In FIG. 11, a plurality of storage portions 40 and a 
plurality of charge drain portions 41 are provided 
between the picture photosensitive pixels Pi-Pn 
and shift gates 12. Each of the charge drain por- 
tions 41 comprises a gate 42 and a drain portion 
43. By the constitution, even though an idling cur- 
rent occurs in the same manner of other pixels in 
the monitor photosensitive pixel, the idling current 
is compensated by the storage portions 40 and the 
charge drain portions 4i, 

FIG. 12 shows a solid state imaging device 
according to a seventh embodiment of the present 
invention, which shows a detailed circuitry of an 
output buffer 15 and a switch 25 in the solid state 
imaging device according to the fourth embodiment 
shown in FIG. 9. In FIG. 12, an output buffer 150 
according to the seventh embodiment comprises a 
change over switch 25 including a transistor 155 
and a capacitor 156 in addition to the constitution 
of the output buffer 15 (see FIG. 4) according to 
the second embodiment- 
Next, FIG. 13 shows a solid state imaging 
device according to an eighth embodiment of the 
present invention. The solid state imaging device 
according to the eighth embodiment shows a de- 
tailed circuitry of the output buffer 35 for the moni- 
tor photosensitive pixel and the output buffer 15 for 
the picture photosensitive pixels in the solid state 
imaging device according to the fifth embodiment 
shown in FIG. 10. In FIG. 13. output buffers 15A 



and 15B, respectively comprise a set of transistors 
151-153, and each set has the same connection of 
the transistors 151-153. 

FIGS. 14-17 show a various modifications with 

5 respect to an arrangement between the picture 
photosensitive pixels Pi-Pn and the monitor pho- 
tosensitive pixel 1 1 . 

A solid state imaging device according to a 
ninth embodiment shown in FIG. 14 has the same 

10 constitution as the solid state imaging device ac- 
cording to the first embodiment. In FIG. 14, shift 
gates 12 are provided corresponding to the monitor 
photosensitive pixel 11 and the picture photosen- 
sitive pixels Pi -Pn, respectively. In the figure, a 

75 region shown by an oblique tine is a photosensitive 
pixel region. In this example, it Is possible to clamp 
at a head of one line output. 

A solid state imaging device according to a 
tenth embodiment shown in FIG. 1 5 shows an 

20 example for clamping at the end of one line to the 
contrary with the solid state imaging according to 
the ninth embodiment Accordingly, the monitor 
photosensitive pixel 11B, is provided at a latter 
stage of the last picture photosensitive pixel Pp. 

25 FIG. 16 shows a constitution of a solid state 

imaging device according to an eleventh embodi- 
ment. In the figure, a monitor photosensitive pixel 
11c passes through second and third picture pho- 
tosensitive pixels P2 and P3. and opposes to the 

30 shift gate 12. The solid state imaging device ac- 
cording to the eleventh embodiment is an example 
of changing over AGC/gain by an output of the 
monitor photosensitive pixel 1 1 C. 

In FIG. 17 for explaining operation of the elev- 

35 enth embodiment, a clamp/operating point is set 
during a time interval Wi by outputs of the shaded 
pixels Pi and P2. Then, an AGC/gain are changed 
over by an output W2 of the monitor photosensitive 
pixel. The judgement of the gain and the set of 

40 clamp/operating point are simultaneously per- 
formed during the time interval W3 by an output of 
the shaded pixel P3. 
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Claims 



1. A solid state imaging device including a plural- 
ity of picture photosensitive pixels for generat- 
ing first signal charges corresponding to an 
incident light amount; signal charge transfer 

50 means for transferring in order the first signal 

charges outputted from the picture photosen- 
sitive pixels; and a monitor photosensitive pixel 
for generating second signal charges in pro- 
portion to the means value of the incident light 

55 amount of the picture photosensitive pixels 

having a predetermined number; 

characterized in that said solid state imag- 
ing device comprises output means for con- 
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verting both of the first and second signal 
charges into first and second output signals, in 
which the first signal charges are generated in 
the picture photosensitive pixels and trans- 
ferred by the signal charge transfer nneans, 5 
and the second signal charges are generated 
in the monitor photosensitive pixels. 

The solid state imaging device according to 
claim 1 ; wherein said device further comprises io 

a clamp circuit provided in the output 
means for clampirig the output signal which is 
generated by converting the first signal 
charges transferred from the signal charge 
transfer means; and i5 

a control circuit for setting an upper limit 
or low limit voltage of the clamp circuit on the 
basis of the output signal which is generated 
by converting the second signal charges of the 
monitor photosensitive pixels by the output 20 
means. 

The solid state imaging device according to 
claim 1 ; wherein said device further comprises 

an amplifying circuit for amplifying the out- 25 
put signal which is converted from the first 
signal charges transferred from the signal 
charge transfer means, and 

a control circuit for setting a gain of the 
amplifying circuit on the basis of the output 30 
signal which is converted from the second 
signal charges outputted from the monitor pho- 
tosensitive pixels. 
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